The objective of this paper is to analyze the governments spending -economic growth nexus and examine the asymmetries in the adjustment process between the two in the Croatian and Slovenian economy. The baseline relationship model between the variables of interest is grounded on the assumption of Wagner's Law and Keynesian hypothesis. A possible nonlinear asymmetric effect of governments spending and GDP toward their long-run equilibrium is tested for each case. The test results indicate the presence of nonlienarity in the relationship between public spending and GDP in Croatia and Slovenia as well. Eventually, country specific threshold cointegrating relationship between the considered variables are estimated and tested. The results reveal well suited threshold vector error correction model with significantly different error correction adjustments in normal and stress regimes for each of the two sample country.
Introduction
Theoretical framework explaining the relationship between governments spending and economic growth ranges between the two fundamentally different assumptions. The first one assuming governments spending as an endogenous variable driven by the national income or economic growth, well known as Wagner's Law (Wagner, 1876) . And the other one, assuming governments spending as an exogenous variable that drives economic growth, recognized as Keynesian hypothesis (Keynes, 1936) . Besides Wagner's and Keynesian hypothesis, empirical literature recognized neutrality hypothesis and feedback hypothesis explaining the case where no causality and bi-directional causality between GDP and governments spending exist, respectively. But nonetheless, the empirical relationship depends on data selection and model specification and final conclusion often remains controversial. However, due to different governmental attitudes and policies or business cycles the relationship between governments spending and economic growth might take a different form and it is reasonable to believe that reality might be the mixture of two. Furthermore, the relationship might exhibit different long-term and short-term pattern behavior. These assumptions lead us to another one. Namely, the assumption of linearity in the relationship between governments spending and economic growth may not hold. Another important and well known fact in the empirical literature is that many economic time series are nonstationary in the sense that they are growing. Therefore, we consider tests that allow for the joint consideration of nonlinearity (threshold) and nonstationarity (unit roots) assuming that the presence of error correction is threshold dependent. Stationary economic series can be approximated by linear time series models, but due to transaction costs, policy interventions and other asymmetric properties it is generally accepted that the nonlinear models outperform its linear counterparts when modelling economic time series. Nonlinear models have been applied in a range of areas in macroeconomics and finance but only recently for modeling of governments spending. The paper brings the Croatian and Slovenian case, as well as the comparison between the two.
The remainder of the paper is organized as follows: section 2 briefly summarizes related literature. Section 3 shows research data and methodology, while Section 4 gives empirical results and discussion. The final section provides an overview of the main findings of the research.
Brief related literature overview
Empirical literature directed towards examining the relationship between governments spending and economic growth is extremely large and still ongoing. But nonetheless, it mostly relies on varieties of linear model specifications yield conflicting results. Alexiou (2009) used two different panel data techniques on the annual data sample for seven countries (Bulgaria, Serbia, The Former Yugoslav Republic of Macedonia, Croatia, Bosnia, Albania and Romania) from 1995 to 2005 and in line with Keynesian view, found positive impact from governments spending on economic growth. Sever et al (2011) analyzed budget spending and the effect on the growth and structure of the GDP of Croatian economy and out the vector autoregression (VAR) estimates found that the budget expenditures have not adequately affected the GDP growth. Tro st et al. (2015) applied Johansen cointegration procedure and Granger causality to examine the causal relationship between economic growth, exports and public wage bill spending in Slovenia test. The result of the Granger causality test showed an existence of causality from public wage bill spending to economic growth and exports and from exports to economic growth and public wage bill spending. Dolenc (2009) followed time series regression approach on the quarterly data sample for public and government spending and gross domestic product in Slovenia from 1992 until 2007 found that Wagner's law holds for the Slovenian case. Kargi (2016) tested the validity of Wagner's Law for the developing country group and the period of 1961-2013. Findings from Granger Causality Test pointed that Wagner's Law is not valid for majority of the considered countries. Thabane and Lebina (2016) using the ARDL bounds testing procedure for the period 1980 to 2012 confirmed the presence of Wagner's Law in Lesotho. There are the varieties and still emerging linear model specifications applied to exemine the relationship between governments spending and economic growth over the globe (Akonji et al., 2013; Srinivasan, 2013; Maku, 2014; Rosoiu, 2015; Kalawole, 2016; Idenyi et al., 2016; Lupu and Asandului, 2017) .
Nevertheless, very few and recent papers take ito account nonlinear nature of variables (Mencinger, 2014; Varol Iyidogan and Turan, 2017) and very recently nonlinear nature in their relationship (Cavicchiolia and Pistoresi, 2016; Ndoricimpa, 2017) . Mencinger (2014) used panel dataset of 25 sovereign member states of the EU divided into subgroups distinguishing between so-called 'old' member states and 'new' member states and found nonlinear impact of public debt ratios on annual GDP per capita growth rates. Varol Iyidogan and Turan (2017) examined the relationship between the government size and economic growth by using threshold regression model and quarterly data over the period 1998:1-2015:1 for Turkeyand provided a strong evidence for the existence of a non-linear relationship. Cavicchiolia and Pistoresi (2016) Ndoricimpa (2017) used Threshold cointegration approach and examined the asymmetries in the tax-spending nexus in Burundi. The results indicate that the equilibrium restores when the budget situation is worsening, the adjustment is made by reducing spending. Conclusively, the studies of the relationship between governments spending and economic growth have not yielded robust results and this paper aims to contribute moving forward in this direction.
Research data and methodology
The research is based on the quarterly data on governments spending and gross domestic product by expenditure approach at constant prices of previous year. The Croatian case is examined on the data sample from the first quarter of 2000 to the last quarter of 2016 gathered from the Croatian Bureau of Statistics. The data sample for the Slovenian case is gathered from the Slovenian Bureau of Statistics and covers the period from the first quarter of 1996 to the first quarter of 2017. Descriptive statistics of the original series is provided in the appendix (Table A1 for the Croatian and Table A2 for the Slovenian case). The observed series are X-13-ARIMA seasonally adjusted and taken in (natural) log values ( Figure 1 and Figure 2 in the Appendix). Stationarity diagnostic is provided by usual unit root tests (ADF, PP, KPSS). Following unit root test results, the linear Johansen (1995) cointegration tests is implemented and results indicated the presence of bivariate cointegration between governments spending and gross domestic product in Croatia. So, following Johansen (1988 Johansen ( , 1991 and Johansen and Juselius (1990) linear VECM is estimated.the VECM specification for the case of two time series and both integrated to the same order can be represented by equation (1):
where:
ðbÞÞ -regressor and a k Â 1 matrix given by the equation (2):
w tÀ1 ðbÞ ¼ b 0 x tÀ1 -error-correction term that needs to be stationary u t -vector martingale difference sequence with finite covariance matrix as presented in equation (3):
Linear approach to error correction modelling assumes that the speed of adjustment towards the long-run equilibrium is the same in every time period. Since the adjustment may occur only once the deviations from lon-run equilibrium exceed some critical value (threshold) and therefore the assumption of linearity may not hold as originally noted by Balke and Fomby (1997) . Since the assumption may not hold in Wagner's relationship (Cavicchiolia and Pistoresi, 2016) , we consider tests that allow for the joint consideration of nonlinearity (threshold) and nonstationarity (unit roots) assuming that the presence of error correction is threshold dependent. Eventually, we estimate and test the two-regime model (Hansen and Seo, 2002) of threshold cointegration between governments spending and gross domestic product in Croatian economy where the short-run dynamics involve two regimes, depending on the size of the lagged error correction term (threshold). Threshold cointegration model Hansen and Seo (2002) is presented in equation (4):
Where: A 1 and A 2 -coefficient matrix for regime one and two respectively x t -p-dimensional I(1) cointegrated time series with p Â 1 cointegrating vector b w tÀ1 b ð Þ ¼ b 0 x tÀ1 -error-correction term that needs to be stationary c -threshold parameter This paper observe bivariate (p ¼ 2 ) case of governments spending and gross domestic product in Croatia Dx t ¼ ½ D logðEXPÞ D logðGDPÞ All of the coefficients in equation (4) except b are allowed to switch between the regimes. Threshold effect only has content in case of 0<Pðw tÀ1 ðbÞ cÞ<1, otherwise we have form of linear cointegration. It is assumed that p 0 <Pðw tÀ1 ðbÞ cÞ<1Àp 0 where p 0 is triming parameter set to 0.05. The model estimates are obtained using maximum likelihood (ML) method as an estimator holding the assumptions that the residuals are iid Gaussian. The threshold cointegration between the governments spending and GDP is tested using Hansen and Seo (2002) . Hansen and Seo (2002) test the presence of linear versus threshold cointegration:
While [c L ; c U ] present the search region where c L is the p 0 percentile of e w tÀ1 and c U is the ð1Àp 0 Þ percentile. Following Hansen and Seo (2002) , threshold cointegration SupLM test is applied with 73 gridpoints, and the p-values calculated by the parametric bootstrap. The lag length selection based on the AIC, BIC and HQ applied to the threshold vector error-correction model (VECM) leads to the value of l ¼ 1and l ¼ 3 for the Croatian and Slovenian case respectively. The threshold cointegration estimates are obtained following procedure of Hansen and Seo (2002) . The model with the lowest value of log j P ðb; cÞj out of grid-search algorithm is used to provide maximum likelihood estimation (MLE( e b; e c ) 
Empirical results and discussion
Following the methodology in the previous section, unit root tests (ADF, PP, KPSS) results for the Croatian case are summarized in Table 1 .
Unit root tests results in Table 1 indicate that Croatian GDP and governments spending are difference stationary series and in order to confirm cointegration between the series, we proceed with Johansen rank test. The Johansen rank test results for the Croatian case are summarized in Table 2 .
The Johansen rank test results in Table 2 confirms the existence of cointegration between the observed series in Croatian Case. Following the same scenario we examine the Slovenian case and unit root test results for the Slovenian case are presented in Table 3 .
Unit root test results in Table 3 show that GDP and governments spending are difference stationary series in Slovenia and Johansen cointegration rank tests results for the Slovenian case are provided in Table 4 . The Johansen rank test results in Table 4 indicates the existence of cointegration between the GDP and governments spending in Slovenia. Since we found integrated of order one I(1) and cointegrated time series I what follows the linear VECM is estimated for Croatian and Slovenian case. The linear VECM estimates for the Croatian case are summarized in Table 5 .
The results in Table 5 show that there exists a statistically significant error-correction term in both (governments spending and GDP) equation. The higher error-correction coefficient is found in governments spending equation indicating a faster governments spending adjustment towards the GDP in the long-run equilibrium than the other way around. Based on the AIC, BIC and HQ The lag length is selected to be one (l ¼ 1 ). Diagnostics checking confirm all of the related assumptions (Ljung-Box test, ARCH test and Jarque-Bera tes), and so the estimates could be accepted as the valid estimates. The linear VECM estimates for the Slovenian case are presented in Table 6 .
The linear VECM estimates for the Slovenian Case in Table 6 indicate unirectional relationship from GDP to governments spending in Slovenia and we found no significant effect out of governments spending to GDP. Based on the AIC, BIC and HQ The lag length is selected to be three (l ¼ 3). Diagnostics checking confirm all of the related assumptions (Ljung-Box test, ARCH test and Jarque-Bera tes), and so the estimates could be accepted as the valid estimates.
However, to examine nonlinearity in the governments spending and growth relationship we make one step further i.e. test presence of threshold in the error correction term and estimate threshold error correction model. The test results and threshold error correction estimates are provided in Table 7 . Table 7 shows linear versus threshold cointegration test results and threshold vector error correction model estimates and diagnostics checking confirm all of the related assumptions (Ljung-Box test, ARCH test and Jarque-Bera tes).The multivariate LM test statistic amounts 17.36 and points on the existence of threshold cointegration between governments spending and growth in Croatia. The estimaed model has two regimes, defined by the value of the error-correction term in relation to estimated threshold c~amounting 0.06160382. The error-correction term is defined by the equation (6):
The first regime explains 71.2% of observations and it's on when hold the equation (7):
The second regime explains 28.8% of observations and occures when hold the equation (8): Notes: standard errors are in brackets; ÃÃÃ , ÃÃ denote significance at the: 1%, and 5% significance level, respectively.
The second regime is prominent from the last quarter of 2008 ( Figure 3 in the Appendix) and corresponds with the period of recession in Croatia (Bo snjak, 2016). Governments spending govern the adjustment from the short-run to the long-run equilibrium in both regimes. Furthermore, in the second regime the error corection term is higher and higher than one that might be considered as over adjustment. Even though the effect from governments spending to GDP is not recorded, due to high adjustment to GDP level it's reasonable to believe that governments spending might have pro-cyclical effects i.e act as an additional support to existing growth or recession. Governments spending and growth nexus appears to be as assumed by Wagner's Law.
The test results and threshold error correction estimates for the Slovenian case are summarized in Table 8 .
The model presented in Table 8 satisfies all of (Ljung-Box test, ARCH test and Jarque-Bera tes), and so the estimates could be accepted as the valid estimates. Following the results in Table 8 , the multivariate LM test statistic amounting 16.69 confirms the existence of threshold cointegration between governments spending and growth in Slovenia. The estimaed model identified two regimes, defined by the value of the error-correction term in relation to estimated threshold e c amounting À0.1377623. The error-correction term for the Slovenian case is defined by the equation (9):
The first regime explains 71.2% of observations and occures when hold the equation (10): The second regime explains 28.8% of observations and it's on when hold the equation (11):
Contrarary to the Croatian case, the estimated results for the Slovenian case confirm the assumption of Keynesian hypothesis simultaneously and Wagner's Law, consistently with Dolenc (2009) . However, governments spending govern the most of the adjustment from the short-run to the long-run equilibrium in both regimes. In Slovenian case, the second regime is more prominent from the last quarter of 2004 ( Figure 4 in the Appendix) that corresponds to the Slovenian accession to European Union. The magnitude of the governments spending adjustment in regime one is sizable and amounts 83,82% while the GDP adjustment amounts 55,68%. The magnitude of adjustment is significantly smaller in regime two in governments spending and GDP equation as well. Furthermore, the estimated results for the Slovenian case show less support pro-cyclical effects since the short -run influence from governments spending is regime dependent. In the first regime governments spending show positive and significant influence on the GDP level with lag one, while in the second regime the influence is negative and significant with lag one. Therefore, the effect of governments spending in regime two is found to be countercyclical. Since the regime two comprehends the periods of contraction in the economy, pro-cyclical effects of governments spending in Slovenia cannot be supported.
Conclusion
There are several conclusions that can be drawn out of the research presented in this paper. Firstly, nonlinear threshold cointegrating model indicates presence of nonlinear adjustments between governments spending and GDP in Croatian and Slovenian economy. Therefore, linear vector error-correction model used to examine governments spending -growth nexus might be misspecified. Furthermore, nonlinear threshold cointegrating model approach provides richer insights into governments spending and growth interlinkages. Secondly, the research results reveals unidirectional causality in the long-run governments spending -growth nexus in Croatia. The influence depends on the regime process and runs from governments spending to GDP. The results revealed over adjustment for regime that corresponds to the period of contraction in the Croatian economy or recession. The proposed model supported the presence of Wagner's Law in Croatian economy. Additionally, the research results revealed that governments spending might have pro-cyclical effects on the Croatian economy. Unlike previous studies, research results reveals bidirectional causality relationship in the Slovenian case. The estimated model for the Slovenian case shows the presence of Wagner's Law and Keynesian hypothesis simultaneously. Even though, the Wagner's Low dominates over Keynesian hypothesis in Slovenia. Furthermore and contrary to the Croatian case, the effects of governments spending to GDP in Slovenia is found to be countercyclical. The sizable speed of quarterly governments spending adjustment for reaching long run equilibrium and steady state is found in Slovenian case amounting 83,82%. 
